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Abstract 
Previous cases reported recurrent all oocytes in repeated cycles were arrested 
at MI failed to mature after culture and ICSI resulted in total nonfertilization. 
Ionomycin induced first PB extrusion in patients with recurrent matura-
tion-resistant MI oocytes. ICSI combined with assisted oocyte activation 
(AOA) on MII oocytes matured in vitro resulted in abnormal fertilization 
with no further embryo cleavage potential. The objective of this work was to 
research if AOA helpful to fertilization for recurrent maturation-resistant MI 
oocytes. In this case, patient both cycles retrievaled immature MI oocytes 
characterized by absence perivitelline space (APVS). In the second cycle, io-
nomycin was used for AOA after MI oocyte perfomed ICSI, no fertilization 
again. 
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1. Introduction 

The oocytes classfied germinal vesicle (GV), metaphase I (MI) and metaphase II 
(MII) after controlled ovarian stimulation (COS) in in vitro fertilization (IVF). 
MI oocytes has capability to reach MII stage following in-vitro maturation 
(IVM) or fertilization, and blastocyst development performed with intracytop-
lasmic sperm injection (ICSI) immediately after denudation [1] [2] [3].  

However, the cases previously reporting recurrent retrieval of all immature 
MI oocytes that were resistant to IVM [4] [5] [6] [7]. These MI arrest oocytes 
accompanied with immature fibrous appearance of the zona pellucida proceed 
further with ICSI resulted in total nonfertilization [5] [8]. Assisted oocyte activa-
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tion (AOA) has been shown to efficiently increase fertilization after ICSI in pa-
tients with low and total failed fertilization [9]. We present a case all oocytes at 
immature MI stage characterized by absence perivitelline space (APVS) with 
ICSI and AOA. 

2. Case Report 

A 28-year-old patient and her 30-year-old husband came to our clinic with a 
3.5-year history of primary infertility. She had regular menstrual periods with a 
cycle length of 28 - 30 days, and was diagnosed to the left oviduct is obstructed, 
and the right side is blocked diagnostic by hysterosalpingography (HSG) in 2017 
at a private hospital. A chromosomal analysis indicated a normal female chro-
mosomal complement (46, XX). Her husband’s semen parameters were in nor-
mal range. She underwent COS according to our routine IVF protocol. Anta-
gonist protocol was started after doing baseline day 2 scan and hormonal profile. 
Day 2 FSH was 5.74 mIU/ml, LH was 3.16 mIU/ml, estradiol was 44.75 pg/ml. 
She was stimulated with uFSH 225 IU. Antagonist was started from day 7. She 
received 10 days of stimulation. Total gonadotrophin dose given was 2250 IU. 
Trigger was given on day 10 of stimulation with recombinant hCG, 0.25 mcg 
subcutaneous. She had three follicles of 18 mm, two follicles of 15 - 17 mm size 
on the day of trigger. Egg retrieval was performed after 36 h of trigger. A total of 
5 oocytes were recovered by ultrasound guided transvaginal aspiration. They 
were cultured in the laboratory as per the standard protocol and short-time ferti-
lizition. After cumulus removal, all the 5 oocytes were found to be arrested at MI 
stage of meiosis with APVS. Re-ICSI was done, absence of resistance to oolem-
ma penetration during microinjection, and low ooplasm viscosity during aspira-
tion. No fertilization and two degenerate were reported the next day.  

The patient was taken for second cycle after 5-month interval. This cycles a 
long protocol of pituitary desensitization with triptorelin, in association with 
FSH and HMG. Dual trigger given with decapeptyl 0.2 mg and hCG 0.2 mcg. On 
the day of trigger, she had three follicles of 18 mm, five of 17 mm and six fol-
licles of 16 mm. Her E2 was 4616 pg/ml, P 0.55 ng/ml. OPU was planned after 36 
h of trigger. This time 14 follicles were retrieved and all were in MI stage oocytes 
with NPVS again.  

Because this patient recurrent all immature MI oocytes, and no fertilization in 
the first cycle. Approvoled by the couple, an hour after ICSI profomed, fourteen 
of these oocytes were exposed to 10 mM ionomycin for 10 min for AOA. No fer-
tilization again. The patient followed up in the work for two years, still not 
prengnency and consulted with donor oocytes. 

3. Discussion 

Approximately 17% - 20% of oocytes collected for IVF are meiotically immature, 
probably because of the stimulation of multiple follicles [5]. However, it is ex-
tremely rare for complete oocyte maturation failure to occur in IVF treatment 
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[10]. Some cases reported all oocytes in repeated cycles were arrested at MI and 
failed to mature after culture. ICSI also resulted in total nonfertilization [4] [5]. 
At last, successfully conceived with donor oocytes [4]. 

Eichenlaub-Ritter U first reported the case of MI arrest in 1995 [11]. Bergere 
M reported MI arrest Patient with a family history with infertility [12]. The rea-
son of MI arrest is unknown, underwent IVM and ICSI without further matura-
tion or fertilization [13]. Abnormal cell-cycle control, Aberrant spindle struc-
tures with absence of microtubules dispersion of the female chromosomes or 
cytoskeletal function may be responsible for recurrent human MI oocyte arrest 
[5] [8]. Ultrastructural analysis demonstrated irregular chromatin condensation, 
disrupted spindle formation, and distorted and/or stunted microvilli protruding 
to the perivitelline space [10].    

These MI maturation-resistant oocytes were observed zona pellucida (ZP) is 
immature, being narrow and fibrous, with a dense inner region [5]. Our research 
characterized with absence perivitelline space (APVS). Some study reported all 
oocytes with recurrent presenting narrow perivitelline space and heterogeneous 
zona pellucid (NPVS/HZP) and significant low oocyte maturity [14] [15]. Al-
though lower MII oocytes rates, ICSI can fertilization and get pregnancy [14]. 
Absence of resistance to ZP and oolemma penetration, and low ooplasm viscos-
ity during microinjection [15]. Because of NPVS/HZP, the polar body was 
usually difficult to differentiate, the MII oocytes rate may be not conclusive. 
How to identify the oocytes maturation stage without considering the polar 
body? What would happen if all of the oocytes without clear polar bodies were 
given ICSI [14]? We don’t know if there were any relationship between these 
NPVS/HZP oocytes and our study MI arrest oocytes with APVS/IZP.  

The MI oocytes from patients with a normal number of MII oocytes can ferti-
lization and pregnancy proformed ICSI [16]. A higher proportion of MI oocytes 
progressed to MII after fertilization in mouse oocytes [17]. The MI oocyte can 
complete the extrusion of its PB after ICSI in human [16]. However, recurrent 
human MI oocyte arrest in owing to highly abnormal spindles, the chances of 
obtaining normal meiotic progression, or even normal fertilization and subse-
quent embryo development, are very low [8]. Lonophore induced first PB extru-
sion in MI oocytes from patients without maturation arrest but to a lower extent 
in maturation-resistant MI oocytes [8]. ICSI combined with AOA on MII oo-
cytes matured in vitro or in vivo resulted in failed or abnormal fertilization with 
no further embryo cleavage potential [8]. We try to use of ICSI combined with 
AOA on MI oocytes in this study, resulted in unfertilization. Given the highly 
abnormal MI spindle formations and the lack of potential to overcome MI arrest 
using AOA by ionophore [8], more research is necessary to reveal the cause of 
these meiotic arrests. 

Oocyte maturation failure: define the syndrome of oocyte maturation failure 
as a distinct oocyte disorder. At present, use of donor oocytes is the only option 
available for women with oocyte maturation failure if the defect is profound [7]. 
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